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 Pneumonia still becomes a public health problems that causing pain and 
death on toddlers. There are many factors which may influence the increase 
of pneumonia incidence on toddlers, from the aspect of kid individuals and 
house anvironment such as ventilation, residential density and the presence 
of smokers. In 2016 found 760 cases of pneumonia that took place in 
Yogyakarta Country. One area of this district with high influence of 
pneumonia is Public Health Center of  Gondomanan, this area increased the 
number of pneumonia incidence in 2014-2016. This research used Cross 
Sectional research design with Chi Square analysis. The sample of this 
research is 54 respondents were obtained by Purposive Sampling technique. 
Instrument is used questionnaired to measure ventilation, residential density 
and the presence of smokers observation. Showed that there was a correlation 
between ventilation (p=0.000; RP=2.786), residential density (p=0.007; 
RP=2.043), the presence of smokers (p=0.002; RP=2.2) with pneumonia 
incidence on toddlers, in the Area of Puskesmas Gondomanan, Yogyakarta. 
Ventilation, residential density, and the presence of smokers is Correlation 
with pneumonia incidence on toddlers in one area of Yogyakarta. 
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1. INTRODUCTION  
Pneumonia is an acute infection of the lung tissue (alveoli). Pneumonia can occur in ordinary 
children along with acute infection of the bronchus. Pneumonia is called the number 1 killer (killer number 
one child) because it is one of the biggest health problems and contributors of toddlers. In developing 
countries pneumonia is a neglected disease (diseases abandoned), because so many children are infected with 
pneumonia but very little attention is given to overcome the problem of this pneumonia case [1]. Symptoms 
of this disease are in the form of rapid breathing and shortness of breath, caused by sudden inflamed lung. 
Breathing speed is 60 times per minute in children aged <2 months, 50 times per minute or more in children 
aged 2 months to less than ome year, and 40 times per minute or more in children aged one year to less than 
five  years [2]. 
The World Health Organization (WHO) estimates that pneumonia accounts for 20% of deaths in 
infants worldwide, about 1.2 million per year. WHO also stated that the incidence of childhood pneumonia to 
children under five in developing countries amounted to 151.8 million. Globally there are 1.6 to 2.2 million 
toddlers mortality due to pneumonia each year, mostly in developing countries where 70% are in Africa and 
Southeast Asia [3]. 
Disease and Environmental Health Indonesian Ministry of Health, in 2015 estimated 5.9 million 
under fives died caused by pneumonia. And the results of the Sample Registration System (SRS) in 2014 
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stated that pneumonia is the number 3 cause of death in infants, the number of cases of childhood pneumonia 
reported in 2014 is 600.682 cases and 32.025 of which are severe pneumonia. Based on basic health research 
data in 2007 pneumonia disease occupied 2nd place as cause of infant and toddler mortality after diarrhea 
and occupied 3rd place as cause of death in neonates [4]. 
Pneumonia is still one of the health problems for toddlers especially in Yogyakarta Special Region. 
In 2011 found 1739 cases and increased in 2012 that amounted to 2936 cases [5]. Based on the data of the 
annual report of the Infectious Disease Control and Infectious Diseases of Yogyakarta City Health Office, the 
number of pneumonia incidents in under-fives in all Public Health Centerin Yogyakarta City in 2016 was 760 
cases. Public Health Center Gondomanan is one of the health centers with high pneumonia cases that is 
recorded as 101 cases in 2016, when viewed from the trends of the last 3 years of disease in 2014, 2015 and 
2016. Number of cases of pneumonia to toddlers in Public Health Center Gondomanan increased, in 2014 
discovery cases of pneumonia toddlers recorded 44 cases, in 2015 recorded 90 cases and in 2016 recorded 
101. The number is a case of pneumonia found and directly addressed [6]. 
Risk factors that can cause pneumonia are environmental factors and individual factors of the child. 
Environmental factors include indoor air pollution that can come from cigarette smoke, home ventilation and 
population density. While the individual factors of children such as age, birth weight, nutritional status, 
vitamin A and immunization status [7]. 
Houses with unqualified ventilation can cause obstructed air circulation from the inside out in 
creating conditions in the house to become damp, this situation will be a disease-causing disease that is in the 
home is easy to breed and difficult to get out so that the occupants are at risk of contact with bacteria- 
bacteria are addressed toddlers who still have immune system that has not been perfect. High occupancy 
density will also affect occupant health, there are sick residents will accelerate the transmission and 
transmission of disease. The presence of smokers in the home can affect negatively for family members, 
Indonesia is a country with an active smoker number of 27.6% with 65 million smokers or 225 billion 
cigarettes per year [2]. Cigarettes are toxic substances that have a very harmful effect on active smokers and 
passive smokers, publications in infants exposed to tobacco smoke over long periods of time because 
cigarette smoke contains some chemicals such as nicotine, tar and carbon monoxide [8]. 
 
 
2. RESEARCH METHOD 
The type of this research is observational analytic research. This research employed Cross sectional 
research design. In Cross sectional design the researcher is learning the relation between independent 
variable with dependent variable (effect) by doing the measurement at a certain period [9]. In this study, it 
will be examined the relationship between home ventilation, occupant density and the presence of smokers 
with the incidence of pneumonia in infants in the working area of Gondomanan Health Center Yogyakarta. 
The population in this research was all toddlers who visited January to April 2017 at Gondomanan Health 
Center as many as 158 toddler. The samples that used in this study were selected according to the criteria by 
the researcher who visited January to April 2017 at Gondomanan Health Center. The number of samples is 
54 toddlers, it taken using non probability sampling technique that is purposive sampling. The research 
instrument that used is questionnaire. The analysis that used is univariate analysis to know the frequency 
distribution of each variable that studied and bivariate analysis to know the relation between variable. The 
test that used is Chi-square test. 
 
 
3. RESULTS AND ANALYSIS 
3.1. Result 
3.1.1. Univariate analysis 
Univariate analysis conducted to know the frequency distribution of variables that researched that 
are gender and age of toddler. Table 1 provides data regarding characteristics of respondents by sex and age 
among toddlers. Table 1 shows from 54 respondents that researched, based on the distribution that according 
to gender of toddler showed woman as many as 29 toddlers with percentage 53.71% and man as many as 25 
toddlers with percentage 46.29%. The distribution based on the age of toddler showed that the majority of 
respondents are in the age group 1-24 months that is as many as 35 toddlers (64.83%), whereas the lowest 
respondents were in the age group 37-59 months is nine toddlers (16.67%). 
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Table 1. Frequency Distribution Characteristics of Respondents by Sex and Age in Toddlers 
Characteristics of  Respondents Amount Percentage (%) 
Gender of toddler   
Girl 29 53.71 
Boy 25 46.29 
Amount 54 100 
Age of toddler   
1-6 months 35 64.83 
25-36 months 10 18.50 
37-59 months 9 16.67 
Amount 54 100 
 
 
Table 2 shows Frequency Distribution of Pneumonia for Toddlers in Gondomanan Health Center 
Yogyakarta. Based on the Table 2 is known that the amount of toddler that having pneumonia is more than 
toddler without pneumonia. Toddlers who suffered pneumonia were 32 toddlers (59.3%), and respondents 
without pneumonia as many as 22 toddlers (40.7).  
 
 
Table 2. Frequency Distribution of Pneumonia for Toddlers 
No Pneumonia Amount Percentage (%) 
1 Yes 32 59.3 
2 No 22 40.7 
 Amount 54 100 
 
Table 3 shows Distribution of Frequency of Home Ventilation at Infant House in Working Area of 
Gondomanan Health Center Yogyakarta. Based on the Table 3 is known that the amount of toddlers who stay 
in the home with unqualified ventilation as many as 28 toddlers (51.9%) whereas toddlers that stays in the 
home with qualify ventilation as many as 26 toddlers (48.1%). 
 
 
Table 3. Distribution of Frequency of Home Ventilation at Infant House 
No House Ventilation Amount Percentage 
1 Unqualified 28 51.9 
2 Qualify 26 48.1 
 Amount 54 100 
 
 
Table 4 shows Frequency Distribution of Occupants Density at Toddler House in Working Area of 
Gondomanan Health Center Yogyakarta. Based on the Table 4 is known that the amount of toddler that stay 
in the home with unqualified population density as many as 49 toddlers (90.7%) whereas toddlers who stay in 
the home with qualify population density as many as 5 toddlers (9.3%). 
 
 
Table 4. Frequency Distribution of Occupants Density at Toddler 
No Population Density Amount Percentage 
1 Unqualified 49 90.7 
2 Qualify 5 9.3 
 Amount 54 100 
 
 
Table 5 shows Frequency Distribution of Smoking Presence in Toddler Home in Working Area of 
Gondomanan Health Center Yogyakarta. Based on this table  is known that the amount of toddlers who stay 
in the home that having the presence of smokers as many as 30 toddler houses (55.6%) whereas toddlers who 
stay in the home without smokers as many as 24 toddlers (44.4%).  
 
 
Table 5. Frequency Distribution of Smoking Presence in Toddler Home 
No The Presence of Smokers Amount Percentage 
1 Available 30 55.6 
2 Unavailable 24 44.4 
 Amount 54 100 
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3.1.2. Bivariate analysis 
Bivariate analysis is conducted to test the relationsip between independent variable and dependent 
variable. Chi-square test was employed in this analysis.  
 
3.1.2.1. Relationship of home ventilation with the incidence of pneumonia in infants in the working 
area of Gondomanan Health Center Yogyakarta 
Table 6 shows relation of house ventilation with pneumonia incidence among toddlers in. The result 
of bivariate analysis that has done, it gets p value as many as 0.000 (p>0.05) with score confidence interval 
include number 1 then statistically there is relation between home ventilation with incidence of pneumonia of 
toddlers in the working Area of Gondomanan Health Center of Yogyakarta. Based on the results on the table, 
it is known that the prevalence ratio (RP) of 2.786 (RP> 1). It means that home ventilation is a risk factor for 
pneumonia. 
 
 
Table 6. Relation of House Ventilation with Pneumonia Incidence among Toddlers 
 
 
3.1.2.2. The relationship of population density to the incidence of pneumonia for toddlers in the 
working area of Gondomanan Health Center of Yogyakarta 
Table 7 describes relationship between population densities with pneumonia incidence. The result of 
bivariate analysis that has been done  obtained p value as many as 0.007 (p>0.05) with the score confidence 
interval includes number 1 then statistically there is relation between population density with pneumonia 
incidence for the toddlers in the working area of Public Health Center in Gondomanan Yogyakarta. Based on 
the table’s result is known that value of ratio prevalence (RP) is 2.043 (RP >1). It means the population 
density is a risk factor to pneumonia incidence.  
 
 
Tabel 7. Relation between the Population Density with Pneumonia Incidence among Toddlers 
 
 
3.1.2.3. The relation of smoker’s presence with pneumonia incidence for the toddlers in working area 
of Gondomanan Health Center Yogyakarta. 
Tabel 8 informs relationship between smoker presence with pneumonia incidence among toddlers. 
The result of bivariate analysis obtained p value as many as with score confidence interval includes number 1 
then statistically there is relation between population densities with pneumonia incidence. Based on the result 
is known that score of ratio prevalence (RP) as many as 2.04 (RP >1) it means the population density is a risk 
factor of pneumonia incidence.  
 
 
Tabel 8. Relationship between Smoker Presence with Pneumonia Incidence among Toddlers 
 
 
3.2. Discussion 
3.2.1. The Relation of House’s Ventilation with Pneumonia Incidence among toddlers 
Based on the bivariate analysis in statistical significance obtained the research’s result that shows 
there is relation between house’s ventilation with pneumonia incidence for the toddlers in working area 
Home 
Ventilation 
Incidence of Pneumonia 
Amount % RP 
CI 
95% 
P 
value Yes % No % 
Unqualified 24 44.4 4 7.4  28 51.8 
2.786 
1.535-
5.056 
0.000 Qualify 8 14.8 18 33.4  26 48.2 
Amount 32 59.2 22 40.8  54 100 
Population 
Density 
Incidence of Pneumonia 
Total % RP 
CI 
95% 
P 
value Ya % Tidak % 
Unqualified 22 40.7 6 11.1 28 51.8 
2.043 
1.211-
3.447 
0.007 Qualify 10 14.8 16 33.8 26 48.2 
Amount 32 59.21 22 40.79 54 100 
House 
Ventilation 
Pneumonia Incidence 
Total % RP 
CI 
95% 
P 
value Yes % No % 
Unqualified 22 40.7 5 9.8 27 50 
2.2 
1.303-
3.714 
0.002 Qualify 10 18.5 17 31.5 27 50 
Amount 32 59.21 22 40.79 54 100 
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Public Health Center Gondomanan Yogyakarta. In addition, it supports of biological significance value 
shows that the toddlers who stay in the house with unqualified ventilation has a risk 2.786 to pneumonia 
incidence than the toddlers who stay in the house with qualify ventilation. 
Based on the result and measurement has been done by researcher, find the house with unqualified 
ventilation as many as 10%. In the observation’s result still found the house that has ventilation but it covered 
with plastic and gauze with dusty conditions that cause the air exchange to be not smooth, so that it causes 
humid condition in the house. Furthermore, there is still found house with permanent windows that cannot be 
opened, so that ventilation does not work optimally as a means of air circulation and will cause the supply of 
oxygen in the room is reduced. Homes that have little contamination of windows and ventilations will lead to 
the condition of a damp house and can be a good medium for the proliferation of pathogenic microorganisms 
cause a disease. 
The research results show by the theory that contain the house unqualified ventilation give bad 
influence for the occupant, the unqualified ventilation house, the unavailability of unqualified ventilation will 
affect air circulation resulting in a lack of oxygen levels and increased carbon dioxide, the incidence of a 
stuffy odor, increased room humidity. The humidity in the room can increase because of process Liquid 
evaporation from the skin and absorption. Ventilation is one of the factors that affect humidity degree; the 
unqualified ventilations cause the humid room. The humid room can be a media for growth of pathogenic 
microorganisms, one of pneumonia streptococcus which is a pneumonia-causing microorganism. 
Furthermore, to get the good humidity degree, it should measure the air exchange is always smooth as well as 
the sunlight can enter with the repair of ventilation because the ventilation has relation with humidity [10]. 
The research by [11] that said there is relation between house ventilation with pneumonia incidence 
to the toddlers, this thing can be seen from the p value 0.011 and it signed by the score OR 2.374 means that 
the toddlers who live in the house with the unqualified ventilation can be a risk 2.374 to get exposure of 
pneumonia than the toddlers who live in the house with qualify ventilation. This is also supported by research 
[12] says that toddlers who live in homes with unqualified ventilation are associated with the incidence of 
pneumonia with a p value of 0.026. The results by a study conducted by [13] in Kenya which suggests bad 
ventilation will increase air pollution from the inhabitants and from outside the home that will cause a 
disease. 
Based on the observation’s result, there is the unique case is still found toddlers who live at home 
with qualify ventilation but having pneumonia as much as 8 toddlers (14.81%), this thing can happen because 
toddlers have a history like previous disease such as Baby's Low Birth then it affects their immune systems 
are more susceptible to a disease, whereas contact with another people who have pneumonia it causes toddler 
infected with this disease. Furthermore, there are toddlers who stay in the house with unqualified ventilation 
but they do not have pneumonia because the activities of toddlers spend their time by playing outdoor, so 
reducing the risk of pneumonia-causing microorganisms present in the home.  
The existence of poultry that researchers found in one of neighborhood Association in Prawirodirjan 
village can be one cause that can cause respiratory system disorders such as pneumonia, according to 
research by [14] said that people who put or bring poultry at home have the risk of suffering from respiratory 
system disorders as many as 1.14. The effect of existence the poultry in the surrounding environment is the 
smell that released during the decomposition process of poultry droppings. The smell may be derived from 
high ammonia gas and hydrogen sulfide (H2S) gases, these smell compounds can be easily formed under 
anaerobic conditions such as wet poo bags. At higher ammonia concentrations in the air may cause 
respiratory distress in humans such as pneumonia [15]. 
 
3.2.2. The Relationship between Population Density with Pneumonia Incidence among Toddlers  
Based on bivariate analysis, statistically it based on significance obtained the results of this study 
shows the significance value 0.007 which means there is a relationship between density of residents with the 
incidence of pneumonia for toddlers in the Working Area Public health center Gondomanan Yogyakarta, the 
toddlers who live in the house with unqualified population density is more suffer pneumonia as much as 
40.7% or 22 toddlers. In addition, it supported by the value of biological significance that show toddlers who 
live at home with unqualified population density is 2.04 times greater for the incidence of pneumonia than 
toddlers who live in the home with qualify of population density. 
Based on the field observation, it was noted the respondent’s house were still found that the 
population density is unqualified as much as 28 houses. The population density can occur because 
unavailability of building area because the research location is located in Public Health Center Gondomanan 
precisely in Ngupasan district and Gondomanan district that located in the center of Yogyakarta which is a 
difficult location to get a house. Moreover, in the Gondomanan district the habitation that located in riverside 
of Code River is congested and close to other homes. There are some factors that affect it can be happened, 
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such as the rapid growth of population in the city with the number of people who are not equal by the 
residence because of the high price of land in the village. 
Based on the research result that has been done in Public Health Center Gondomanan Yogyakarta, 
there are still found many houses that close for another houses and the condition around home is dirty. In 
addition some toddlers who have pneumonia live in a small house that occupied by many people with 
unavailability of unqualified ventilation, this condition can causes the toddlers attacked infectious disease 
like pneumonia. The researcher found a humid house that characterized a stuffy smell and the researcher is 
breathless if the researcher takes a long time in the room. Those things can be happened because decreased of 
oxygen level and followed by increased carbon dioxide. 
According to the theory, population density is high in the house will affect the temperature in the 
room caused by the release of the body heat. The more the number of occupants of the house will be faster air 
in the room experiencing pollution, either pollution caused by gas or caused by bacteria or germs that cause 
the disease. The number of densely populated residents will also result in decreased indoor O2 levels and 
followed by increased CO2. The impact of CO2 gas increase is a decreasing air in indoor quality that allows 
germs to multiply faster, so it can be said that a small house with a denser population will increase the 
probability of disease transmission through droplets and direct contact [10]. 
According to research conducted by [16] states that the population density associated with the 
incidence of pneumonia (pneumonia incidence), this is indicated by the acquisition of an OR of 2.2. The 
results of this study were supported by previous research conducted by [17] at Pati, Public Health Center I, 
that under-residential under-resident density at 9.804 times experienced pneumonia compared to toddler who 
lived at home density of qualified occupants.  
This study is also in line with the research conducted by Tiewsoh et al [18] which states that children 
with severe pneumonia can be caused by the density of the inhabitants while in the house. In a study 
conducted by Srivastava et al. [19] also mentioned that the density of the inhabitants contributed to the 
transmission of infectious diseases one of which is pneumonia where in his research seen those toddlers who 
live at home with high density of occupants are twice the risk to suffer from pneumonia. In addition, the 
results of a study conducted by [20] in Kenya stated that children with more than five siblings living at home 
with unqualified occupants are at greater risk of pneumonia with RR = 3.2. 
The distribution of unique cases in this study is also still encountered, namely it still found toddlers 
who live at home with a density of qualified residents (qualify) but experienced pneumonia that is equal to 
18.5% or 10 toddlers. This can happen because it is still found by people who have a habit of burning 
garbage whereas the condition of the settlement is categorized as solid which causes the smoke from the 
burning of the garbage will easily enter into the house and inhaled by the toddler which will cause 
disturbance of respiratory system, because the distance between the houses are close together. In addition, 
people's habits, especially toddlers who are in the location of smoking in the late evening causes more 
cigarette smoke and toddlers sometimes come together so that toddlers become passive smokers and inhale 
directly the cigarette smoke. 
 
3.2.3. Relationship of smoker presence with pneumonia incidence among toddlers  
Based on bivariate analysis to statistical significance, it gets the research result that show there is 
relation between smokers presence and pneumonia incidence for toddlers in Public Health Center 
Gondomanan Yogyakarta. Furthermore, it supported the value of biological significance  that shows the 
toddlers with the member of family who smoking in the home have risk to 2.2 having pneumonia than the 
toddler’s family who do not smoking in the home.   
The field’s observation, still found there is a family member who smoking in the home. Smokers are 
more actively smoking at rest and watching television, some of these active smokers are fathers toddlers, 
grandparents, uncle toddlers. The habit of people in Prawirodirjan Village who are in front of the house at 
work, the more people who smoking more smoke that produced, where toddlers are also near the area 
directly affected by this baby by cigarette smoke In addition to housing conditions adjacent to each other, 
cigarette smoke comes from many smokers will easily enter into the house so that toddlers who are in the 
house at risk of exposure to cigarette smoke. Some people are aware of the dangers of cigarettes but they 
claim to still not be able to eliminate smoking habits both inside and outside the home. 
This is similar to the existing theory that cigarette smoke contains various types of chemicals that 
contain toxins. Cigarette smoke from family members in the same home as toddlers is one of the domestic 
pollutants that can cause toxic effects, especially for toddlers. Continuous exposure to cigarette smoke will 
cause respiratory problems and worsen the onset of respiratory tract infections in adulthood. The more 
cigarettes smoked by the family, the greater the risk of pneumonia [21]. 
 The function of the lung organ is to breathe by entering the clean air and removing the dirty air 
from the body. Chemicals contained in cigarette smoke stimulate the surface of the respiratory tract cells 
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resulting in the release of mucus or phlegm. The same thing happens with the stimulation of dust, viruses and 
bacteria during the flu. Durable mucus in the respiratory tract can be a breeding ground for bacteria that will 
cause pneumonia [22]. 
Previous research [23] in Nepal told that the results of parents who smoke at home may pose a 
greater risk for children to be exposed to pneumonia with OR 2.24. The results of this study are similar by 
[24] the result p value 0.049, it means there is relation between smoking habits of parents with the incidence 
of pneumonia for toddler. 
The results of this research are also supported by [25] which mentions in the study of toddlers who 
are often exposed to cigarette smoke has a 3.2 times greater risk of exposure to pneumonia, especially if the 
smokers are mothers and fathers of toddlers. Research with similar results  [26] in Mongolia said that there is 
relation  exposure to cigarette smoke in the home with the incidence of pneumonia for toddlers with the value 
acquisition Confidence Interval 1.06-4.35. Furthermore, the other research that states a relationship between 
the presence of family members who smoke in the house with the incidence of pneumonia in infants, is 
research conducted by [27] in Public Health Center Sidorejo Kota Pagar with p value 0.002 and value OR is 
5.743 that means toddlers who living in homes with family members that smoking at home have risk 5.743 
times greater than toddlers who live at home with family members who do not smoke. For parents who have 
a smoking habit will make toddlers as passive smokers, by [28] told passive smoking will be more has risk of 
lower respiratory system disorders. The other research by [29] explained that a mixture of complexes from 
the production of cigarettes inside the home is called environmental tobacco smoke, which will increase the 
level of NO2 in the room so that it can endanger its inhabitants, especially for toddlers. 
Previous research [30] explained in their research NO2 exposure accompanied by exposure to 
cigarette smoke above 1.5 μg / m3 was strongly associated (p<0.01) with pneumonia. Action that can be done 
to reduce the risk of exposure to cigarette smoke is to educate smokers not to consume cigarettes in the home, 
especially when there are the  children, because cigarette smoke is one cause of high air pollution in the 
house. Similar with research [31] that looking for a relation of smokers with children that diagnosis of 
respiratory diseases in the Hospital Sakarya Maternity and Children Turkey, show that the children with the 
parents who smoke have the incidence of respiratory diseases is higher than for non-smokers. 
 
 
4. CONCLUSION  
At the end of this paper, it can be concluded that there is relation between house ventilation, 
population density, smokers presence and pneumonia incidence for the toddlers in Public Health Center 
Gondomanan Yogyakarta.  House ventilation, population density, smokers presence are determinant factors 
of  pneumonia incidence among toddlers. 
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